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Preparation of Flexible and Transparent Electrode Embedded Silver Grid into
Acrylic Polymer Substrate
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EE: B Ao FAHS o3 TEA] A E (methyl methacrylate, 2-hydroxyethyl acrylate, poly(ethylene
glycol) diacrylate)S ©]-&3F 7E2} 7|9 Y Fof] AWz =(silver grid)E HJIAF7 (ink-jet) AAEA (transfer
process)2 2 EAIZ] A FEAT 7]vhs AT IEFHZREE AME-Ste] B8k Al 719 Yol A
Ha =] HEE e 9 S ERIElon, 2719 FEH B Wil 2E § A4 B0 Axd {4
FHAS 719e] B8 2FEAT A FEAT 7o 2AM e 84S 1] 98l poly(3-hexylthiophene):
[6,6]-phenyl-Cy, butyric acid methyl ester(P3HT:PCBM)2Z 7] BIUHR] 222 A|2Fsled 2.52%2] 28 EAS
At

Abstract: Using the UV-curable acrylate formulations consisting of methyl methacrylate, 2-hydroxyethyl acrylate and
poly(ethylene glycol) diacrylate), flexible and transparent electrode embedded silver grid into the polymer substrate was
fabricated through ink-jetting technique and transfer process. The profile morphologies and surface characteristics of sil-
ver grid in the polymer substrate were estimated by interferometer. Furthermore, the optical properties as well as elec-
trical-resistance changes during bending test of the electrode were also measured. As one of utilitarian applications for
the electrode, the optimized organic solar cell was constructed on the electrode by using poly(3-hexylthiophene):[6,6]-
phenyl-Cq, butyric acid methyl ester (P3HT:PCBM) system and then power conversion efficiency of the device was
2.53%.

Keywords: flexible electrode, transparent, silver grid, ink-jet, acrylate, UV-curing.
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AleF A M=, Methyl methacrylate(MMA; Aldrich, USA),
2-hydroxyethyl methacrylate(2-HEMA; Aldrich, USA), poly
(ethylene glycol) diacrylateaPEGDA M,=700; Aldrich, USA),
poly(3,4-ethylenedioxythiophene):poly(styrenesulfonate)
(PEDOT: PSS; Clevious-P, Clevios™, Heraeus, Germany),
poly(3-hexylthiophene) (P3HT; Nano-C), [6,6]-phenyl-Cg,
butyric acid methyl ester(PCBM; Nano-C)= A3 §lo]
TR ARSI ERFF 28 A (chain transfer agenty= n-
dodecyl mercaptan(Aldrich, USA)3} F7)| Al A= 1-hydroxy-
cyclohexyl phenyl ketone(Irgacure 184; Ciba specialty
Switzerland), 2,2-dimethoxy-2-phenylacetophenone
(TCI, Japan)2 AF&-3}$ 3, silver nano-particles ink+= DGP
40LT-15C (ANP, Korea)s A3t}
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hot platedld] 3087+ 2431890}, AwaE)=e] 742 200 pm,
AMEL 50 pm, =) 400 nm, AA|2] 7] 2.54x2.54 cm?
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7| ENYTIX| AXt B, Alxg 7] ejdA] 22pe] &
£S5 IV measuring system(IVIUM Technology)2 2 =743}
o} ZAA] AEE S SUN200 (ABET Technologies)S-
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Table 1. Characteristics of the UV-curable Acrylic Syrup
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Figure 1. Camera images of (a) printed silver grid on polyimide
film; (b) embedded silver grid into polymer substrate.
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Figure 2. Interferometer images of embedded silver grid into polymer substrate.
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Figure 3. Transmittance of ITO substrate, bare acrylic polymer sub-
strate and embedded silver grid into acrylic polymer substrate.
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Figure 4. Bulk resistance of (A) embedded silver grid into polymer
substrate; (B) printed silver grid on acrylic polymer substrate under
bending test.
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